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INTRODUCTION 
The encyrtids belong to the superfamily Chalcidoidea of the order Hymenoptera. They 
are either parasitoids or hyperparasitoids of a variety of insect pests of the orders 
Lepidoptera, Coleoptera, Diptera, Neuroptera and other Hymenoptera, and eggs of ticks 
and spiders (Arachnids), predominantly, they attack the insects of the hemipterous 
superfamilies, Coccoidea, Aphidoidea and Psylloidea (Noyes & Hayat, 1984; Hayat, 
2006). Encyrtids are helpful in controlling pest populations under natural conditions and 
therefore, some of these have been used in the biological control programmes against a 
number of insect pest species in various parts of world. In this regard a summary of the 
encyrtid parasitoids used successfully in biological control against various pest species 
was given by Noyes & Hayat (1994). These are those have also shown that encyrtids 
attack proportionally a higher percentage (about 24%) of pseudococcids (Hemiptera: 
Pseudococcidae) than other groups of insects including other hemipterous families. These 
mealybugs cause damage to various agricultural and horticultural crops in different 
agroclimates. These scale insects are generally attacked by a number of parasitic wasps of 
the encyrtid subfamily Tetracneminae. 
Presently, the tribe Tetracnemini is represented in Indian fauna by only 11 genera and 
a total of 21 species. 
The major contribution from India to the Tetracnemini by including new genera was 
made by Hayat during the period 1975 to 1984. In 1975, Hayat, Alam & Agarwal 
described one genus Neocharitopus from India. After a gap of five years, Hayat 1980. 
1981 a, b described 3 more genera viz., Paradausenia, Sakencyrtus and Manicnemus; the 
remaining three genera Adektitopus, Eoiopus and Ruanderoma were added later on. by 
Noyes & Hayat (1984). However, the genus Tetracnemus Westwood then contained 5 
UmiCXDlJCTlO^'' 
species and the genus Charitopus Foerster has only 3 species from India. The remaining 
genera are poorly represented by one or two species. 
Keeping in view of the above facts, the present study was taken up to investigate 
thoroughly the Indian fauna of the tribe Tetracnemini based on the collection made during 
the last 6 years. The other reason for taking Tetracnemini of India for investigation is that 
this tribe received very little attention compared to the Anagyrini and Aenasiini. 
The present dissertation deals, as stated above, with the taxonomy of the Indian genera 
of the tribe Tetracnemini. The author has presented a brief review of the classification of 
the family Encyrtidae and diagnosed the tribe Tetracnemini. A dichotomous key to the 
eleven (11) Indian genera of the tribe is also given. The author has dealt with 25 species 
(4 species described as new to science). Each genus and the already described species are 
diagnosed, and the new species are described in detail. The included taxa are supported 
bv 97 illustrations. 
2 

REVIEW OF LITERATURE 
The main contribution made by several workers on various genera of tribe Tetracnemini 
are reviewed in brief as under: 
1837 Westwood Described Tetracnemus with Tetracnemus diversicornis as the type 
species 
1856Foerster Described Charitopus with Charitopus fulviventris as the type 
species. 
1898 Howard Described Tetracnemoidea with Tetracnemoidea australiensis as 
1923 Ishii 
1932 Ayyar 
1962 Agarwal 
1975 Hayat, Alam 
& Agarwal 
1980 Hayat 
1981 Hayat 
its type species. 
Described Clausenia with Clausenia purpurea as its type species. 
Described Tetracnemus indicus from India. This species was later 
transferred to Tetracnemoidea by Trjapitzyn & Gordh (1980). 
Described Lyka lacca, this was later transferred to Clausenia by 
Hayat &Subba Rao (1981). 
Contributed in the form of monographic publication, Zoological 
series on "Indian insect Types". The work was based on the 
taxonomic survey of encyrtid parasitoids. The authors covered a 
total of 21 gnera and 54 species including new genera, several new 
species and also made records of same species for the first time 
from the country. Beside, the authors erected a new genus. 
Neocharitopus for Charitopus oriental is Agarwal. 
Described Paraclausenia with Paraclausenia herbicola as the type 
species. 
Described Sakencyrtus with Sakencyrtus mirus as the type species. 
/>^ 
(R^Vm'W OT UTEIiATU'W^ 
1983 Shafee & Recorded Clausenia Ishii for the first time from India and added 
Avasthi two new species in it. but one species proved to be synonym and 
the second was transferred to another genus. 
1984 Noyes & Dealt with the Indo-Pacific Encyrtidae, provided keys for the 
Hayat identification of the genera and listed the known species under each 
genus. Several new generic synonymies were proposed and added 
three new genera viz. Adektitopus, Eotopus and Ruanderoma in the 
tribe Teracnemini. They recognized a total no. of 977 species in 
263 genera from the region. 
1999 Hayat & Describe two new species, Tetracnemns narendnmi and 
Kazmi Tetracnemus perspicuus and also provided a key for Indian species 
of Tetracnemus. 
2006 Hayat In this comprehensive work on Indian Encyrtidae, included keys 
for the identification of 101 genera of the Encyrtinae and 37 genera 
of the Tetracneminae with a total of 1591 illustrations. 
2008 Hayat Added one more species in the genus Sakencyrtus after the gap of 
twenty eight years. 
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MATERIAL AND METHODS 
Material 
The present study is based on a large number of specimens mainly collected during 
2006-2012 from several states of India. However some of material included in this study 
were collected during last 35 years. Types and determined material of some species present 
in the ZDAMU collections were also examined. 
Methodology 
Techniques for collection and preservation summarized below are largely adapted from 
those given by Noyes (1982). 
Collection. 
The specimens were mainly collected by a sweep net with very fine mesh, which were 
then sucked up by an aspirator and then killed in ethyl acetate fumes. Some specimens were 
directly transferred from the net to 80% alcohol. 
Preparation of card mounts. 
This procedure mainly consists of attaching the specimen with its thorax on a rectangular 
card (14 x 5mm) using water soluble glue. 
Preparation of slide mounts 
The following procedure for slide mounting given by Noyes (1982) is followed. 
i. Remove wings with the help of a fine needle and place it in a small drop of Canada 
balsam on the slide, 
ii. Knock off the antenna and head, attach it to the side of the thorax with the help of 
Canada balsam, 
iii. Transfer the specimen in 10% KOH in a cavity block and leave it for 48 hours. 
5 
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IV. 
V. 
VI. 
Vl l . 
V l l l . 
XI. 
XI I . 
X l l l . 
Remove KOH and put one drop ofGlacial acetic acid lor 10 min. 
Remove acetic acid and add distilled water for 10 min. 
Add an equal quantity of distilled water and 80% alcohol for 10 min. 
Remove the solution, and add 80% alcohol for 10 min. 
Remove 80% alcohol and add 90% alcohol for 10 min. 
ix. Remove 90% alcohol and add 96% alcohol for 10 min. 
Remove 96% alcohol and add absolute alcohol for 10 min. 
Then put one drop of clove oil 10 min. 
Repeat the last process for 10 min. 
Mount on slide with Canada Balsam with parts arranged on slide as shown in the 
figure below. 
Collection 
Label 
Gaster with Genitalia 
Wings Antenna 
Determination 
label 
t t 
Thorax + Gaster Head 
xiv. Dry slide for about two weeks, and then place coverslips on the parts. Then allow the 
Canada balsam to dry for two weeks in a thermostat at 40°C. 

ABBREVIATIONS AND ACRONYMS 
Abbreviations 
The following abbreviations are used: Fl, F2, etc. = funicle segments 1. 2. etc.: 
OCL = minimum distance between a posterior ocellus and occipital margin: 
OOL = minimum distance between a posterior ocellus and the corresponding eye margin: 
POL = minimum distance between the posterior ocelli; Tl, Til, etc. = tergites 1, 2. etc. of 
gaster; sp. nov., = new species; catlg.,= Catalogue; listing of the species in a catalogue; 
des.,= Redescription of the species, not the original description; insertae sedis = Species or 
genus of doubtful validity, or species that may or may not belong in the genus in which it was 
described. 
Acronyms 
The acronyms used for the Depositories are given below 
BMNH The Natural History Museum, London, England. 
NMV Naturhistorisches Museum. Vienna. Austria. 
NPC National Pusa Collection, Division of Entomology, Indian Agricultural 
Research Institute, New Delhi, India. 
USNM United States National Museum of Natural History, Washington DC, U.S.A. 
ZDAMU Department of Zoology, Aligarh Muslim University, Aligarh, India. 
ZSI Zoological Survey of India, Kolkata (=Calcutta), India. 

TERMS AND MEASUREMENTS 
Terminology 
The terminology followed here is explained in figures 1-7. This is largely in agreement with 
that used by Hayat (2006). It may be further noted that in place of thorax I have used term 
mesosoma which includes thorax and propodeum (morphologically the first segment of gaster). 
Further, ovipositor refers to the second valvifer and the second valvula combined. 
Measurements 
The total body length is given in millimetres. All other measurements were taken directl> 
from slide mounted specimens with the help of an ocular micrometer (linear scale, 100 divisions) 
placed in the eye piece of a microscope. In most cases the measurements were taken at lOOx 
magnification. These measurements can be used for calculating only the relative dimensions of 
various structures. 
Drawing and Photography 
Drawing of different body parts were made from slide preparations with the help of a drawing 
tube attached to a compound binocular microscope (Nikon Eclipse 80i). Photographs of require 
parts were taken by digital camera (Leica DFC295) attached to a compound microscope Leica 
(DM2500). 

malar space 
malar sulcus 
- head width 
frontovertex 
posterior ocellus 
anterior ocellus 
mandible 
pedicel 
scape 
longitudinal sensilla 
Figs 1 and 2. Explanation of terms: genrelised encyrtid female: 1, head front view; 2, 
antenna. 
marginal vein 
postmarginal vein 
stigmal vein 
uncus llii-'l^r^ 
costal cell 
submarginal 
vein 
basal cell 
< . < • * . ' . 
viA-r^'^-
Xi. 
./i*i>'^_f:^-'^^-*<^ 
filum cubitale 
linea calva 
retinaculum 
length 
marginal fringe 
coxa 
tarsus 
Figs 3-5. Explanation of terms: genrelised encyrtid female: 3, fore wing with distal 
veins shown separately; 4, hind wing; 5, leg with coxa. 
10 
pronotum 
mesoscutum 
notaular line 
tegula 
axilla 
scutellum 
metanotum 
spiracle 
propodeum 
petiole 
cereal plate 
Figs 6 and 7. Explanation of terms: genrelised encyrtid females: 6, mesosoma; 
7, gaster. 
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CLASSIFICATION 
There are two basic systems of classification of the Encyrtidae. The earlier system 
based mainly upon "Ashmeadian system of classification" derives from Ashmead"s 
(1899a & b, 1900 & 1904) work in which the family Encyrtidae [= present Encyrtinae 
sensu Ashmead); the Encyrtidae of Ashmead divided into three subfamilies i.e., 
eupelminae, signiphorinae and encyrtinae. Later on, the Encyrtinae was divided in 4 
tribes, Ectromini. Mirini, Encyrtini, Arrhenophagini. When the encyrtids were elevated to 
the rank of a family, Encyrtidae, the family was divided into three subfamilies, 
Encyrtinae, Arrhenophaginae and Antheminae (Mercet, 1921, 1922). But the larger of 
these subfamilies containing all but two genera, was variously classified. It was either 
divided into three tribes, Encyrtini, Tetracnemini (= Ectromini sensu Ashmead) and 
Bothriothoracini (= Mirini sensu Ashmead) (Compere & Annecke, 1960; Tachikawa. 
1963; Kerrich, 1967; Hayat et al., 1975; Shafee el al., 1975), or into several tribes 
(Hoffer, 1955; Erdos & Nowicky, 1955; De Santis, 1964), or into generic groups 
(Mercet, 1921). This system of classification was followed until 60s. 
The second system, of classification was proposed by Trjapitzin (1973a, b). Trjapitzin 
divided Encyrtidae into two subfamilies, Encyrtinae and Tetracneminae, and each one of 
these into several tribes. In this system, the Arrhenophaginae and the Antheminae are 
relegated to the status of tribes (Arrhenophagini & Anthemini) within the Encyrtinae. 
This system of classification is currently followed by several authors 
(Trjapitzin & Gordh, 1978a, b; Noyes & Hayat, 1984; Hayat, 1985; Noyes, 1988; 
Trjapitzin, 1989; Hayat, 2006). 
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FAMILY ENCYRTIDAE WALKER 
Subfamily TETRACNEMINAE Howard 
Tribe Tetracnemini Howard 
The detailed diagnosis of the family Encyrtidae and its subfamilies Encyrtinae and 
Tetracneminae has been given by Hayat (2006), and is, therefore, not attempted here. 
However, I am providing here a brief diagnosis of the tribe Tetracnemini. 
Diagnosis 
Body, at least in part, most often metallic blue or green, only rarely completely yellow to 
orange; eye frequently overreaching occipital margin; mandible normally tridentate or 
bidentate; notauli often present on mesoscutum; fore wings with parastigma normally well 
developed, marginal vein relatively long, linea calva most often not interrupted and open. 
Female. Antenna sometimes flattened, but if cylindrical then normally all funicle segments 
longer than broad, antennal toruli most often near mouth margin, well below lower most eye 
margin, cerci about half way along gaster or in posterior half; paratergites frequently 
membranous. 
Male. Antenna often branched or strongly serrate, sometimes filiform with all segments 
longer than broad, apical flagellar segments never with scale like sensilla. 

Key to genera of Indian Tetracnemini (Adapted from Hayat, 2006) 
1. Funicle with five segments (Fig. 66); mesoscutum with notauli absent; fore wing 
with area behind venation and proximal part of parastigma to apex of stigmal vein 
completely naked and continuous with a relatively wide linea calva which is 
conspicuously broader than length of marginal vein (Fig. 67); body completely 
dark brown. [Male; antenna with rami] Tetracnemoidea Howard 
Funicle with six segments (Fig. 9); other characters mostly different 2 
2(1) F2-6 (usually also Fl)each usually longer than broad 3 
F2-6 (usually also Fl) each not longer than broad 11 
3(2) Forewing infuscate 4 
Forewing hyaline 6 
4(3) Fl longer than pedicel (Fig.55); mandible with 3 acute teeth: fore wing infuscated 
with hyaline windows (Fig. 56) Ruanderoma Noyes & Hayat 
Fl not longer than pedicel; fore wing infuscated but not with hyaline windows ... 5 
5(4) Fl distinctly longer than broad (Figs 9, 13 & 17); postmarginal vein longer than 
stigmal vein (Fig. U); mid basitarsus and spur elongate 
Adektitopus Noyes & Hayat 
Fl & F6 quadrate to slightly longer than broad (Fig. 43); postmarginal vein shorter 
than stigmal vein (Fig. 44); mid basitarsus and spur robust, shorter 
Manicnemus Havat 
14 
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6(3) Scutellum with longitudinally elongate-reticulate to lineolate-reticulate sculpture 
which contrasts with the reticulate sculpture of mesoscutum (Fig. 49); Fl broader 
than long (Fig. 47); mandible bidentate 
Neocharitopus Hayat, Alam & Agarwal 
Scutellum with sculpture variable; Fl at least quadrate (Fig. 40), usually longer than 
broad (Fig. 9) 7 
7(6) Postmarginal vein at least a little longer than stigmal vein 8 
Postmarginal vein not longer than stigmal vein 10 
8 (7) Scutellum with punctate-reticulate sculpture which is clearly deeper than that on 
mesoscutum ; mandible with 3 acute teeth Adektitopus Noyes & Hayat 
Scutellum with sculpture not deeper than that on mesoscutum, often smooth and 
shiny; if sculpture deeper than on mesoscutum then mandible bidentate 9 
9(8) Notauli complete; antenna mostly dark brown [male antenna with rami (Fig. 23)] 
Charitopus Foerster 
Notauli incomplete, reaching not more than halfway across mesoscutum; antenna 
completely yellowish orange (Fig. 40); [male antenna normal, flagellum with long 
bristles] Eotopus Noyes & Hayat 
10(7) Scutellum with sculpture shallower than that on mesoscutum, almost smooth; eyes 
over-reaching occipital margin behind; fore wing relatively broad, less than 2.5x 
as long as broad (Fig. 34); mandible bidentate Clausenia Ishii 
15 
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Scutellum with sculpture about same as on mesoscutum (Fig. 53) ; eyes not over-
reaching occipital margin; fore wing at least slightly more than 2.5x as long as 
broad (Fig. 52); mandible with 3 acute teeth Paraclausenia Ha>at 
11(2) Head and thorax at least partly yellow to orange (Figs 61 & 63); notauli present in 
anterior half of mesoscutum, the latter "saddle-shaped'; propodeum media!)} 
elongate, at least about one-half of scutellum length (Fig. 63); stigmal vein 
elongate, longer than postmarginal vein; fore wing with a large infuscate patch in 
about middle third with base and apex hyaline ; mandible with 3 acute teeth: 
ovipositor not exserted Sakencyrtus Hayat 
Head and thorax dark brown; mesoscutum with notauli at most faintly indicated 
anteriorly (Fig. 79); mesoscutum normally convex, not 'saddle-shaped'; 
propodeum medially less elongate, about one-third or less of scutellum length 
(Fig. 84); fore wing infuscate with base and two hyaline spots or a band distad of 
venation (Figs. 63); mandible bidentate (Fig. 81); ovipositor strongly exserted. 
exserted part at least one-third length of gaster Tetracnemus Westwood 
16 
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I. Genus ADEKTITOPUS Noyes & Hayat 
(Figs 8-21) 
Adektitopus Noyes & Hayat, 1984: 221. Type species Adektitopus gordhi Noyes & Hayat. 
by original designation 
Diagnosis 
Female. Head broader than high in front view (Fig. 8); frontovertex reticulate with large 
piliferous punctures of a thimble-like appearance. Mandible with 3 acute teeth. Antenna 
with funicle six segmented (Fig. 9); Fl not longer than pedicel; F2-6 (usually also Fl) 
each longer than broad. Mesoscutum generally with notaular lines in at least anterior 
third; propodeum medially elongate, at least about one-fourth of scutellum length; 
scutellum with punctate-reticulate sculpture which is clearly deeper than that on 
mesoscutum (Fig. 15). Fore wing hyaline or infuscate; postmarginal vein longer than 
stigmal vein; parastigma enlarged, swollen. Mid basitarsus and spur elongate. Last tergite 
(TVll) of gaster shorter, broader than long, with anterior margin slightly concave; cereal 
plates situated at about middle, or distad of basal third of gaster; third valvula with 
membranous connection with second valvifer. 
Important reference. Hayat, 2006: 219 
Hosts. Parasitoids of mealybugs (Homoptera:Pseudococcidae). 
Species and distribution. India, 3 including one new species describe in this dissertation. 
Indian species 
1. Adektitopus gordhi Noyes & Hayat (Figs 8-11) 
Adektitopus gordhi Noyes &. Hayat, 1984: 222-223. Female, male. Holotype female: 
India, Mudumalai Animal Sanctuary (BMNH). 
17 
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Diagnosis 
Female. Body length 1.30-1.34 mm. Head dark brown to black with metallic bluish 
green reflections. Antenna dark brown with pedicel and scape yellowish brown. 
Mesosoma with pronotum dark brown to black with metallic blue and purple reflections; 
mesoscutum yellowish brown tinge medially, axillae yellowish brown, tegula brown; 
scutellum brown to dark brown; propodeum yellowish brown; metanotum brown. Fore 
wings hyaline usually with a pale longitudinal streak on disc beyond venations. Legs 
honey yellow, with fore coxa and largely mid coxa dark brown to completely dark. 
Gaster yellowish basally, with side and area between the cereal plates dark brown, 
paratergites yellow. 
Head (Fig. 8) l.lx as high as broad, in front view, frontovertex width 0.29x of head 
width (measurement from dry mount). Antennal scape slender (Fig. 9), pedicel longer 
than Fl; all funicular segments long, each at least 2x as long as broad; clava three 
segmented, 3.5x as long as broad, about as long as F4-F6 combined. Fore wing (Fig. 10) 
2.9-3.14x as long as broad; hind wing 5.31x as long as broad with marginal fringe 0.3lx 
of wing width. 
Male. It was described in detail by Noyes and Hayat (1984). 
Important reference, Hayat, 1986: 68. 
Material examined. Paratype, female (ZDAMU): INDIA: MAHARASHTRA: 
Elephanta, 28.x. 1979, Coll. M. Hayat. 
Non type specimens examined: INDIA: UTTAR PRADESH: Qayamganj, Baryala. 1 
female (on slide under 4 coverslips. slide No. EH. 1599), 07.ix.2007, Coll. F.R Khan; 
Pratapgarh, Bhavanipur, 1 female (on slide under 5 coverslips. slide No. EH. 1600). 
I8.vii.2010, Coll. F.R Khan (ZDAMU). 
Hosts. Unknown. 
genusJiQXETCTlTOipVS!N'oyes ^'Hayat 
Distribution. India: Maharashtra, Tamil Nadu, Uttar Pradesh (new record). 
Comments. The specimens studied listed above and found to be conspecific with A 
gordhi as they agree fairly well with the original description of the species given by 
Noyes and Hayat (1984). Further, I have also seen the paratype present in the ZDAMU. 
However, Adektitopus gordhi differs significantly from Adektitopus longipennis (Shafee 
& Avasthi) especially in having fore wing hyaline or with a longitudinal infuscate streak 
on disc and the basal third of gaster yellow. In A. longipennis : fore wing with infuscate 
band behind the parastigma and the gaster completely dark brown. 
2. Adektitopus longipennis (Shafee & Avasthi) (Figs 12-15) 
Clausenia longipennis Shafee & Avasthi, 1983: 176, 178, Female. Holotype Female: 
India, Aligarh (ZDAMU; lost?) 
Adektitopus longipennis (Shafee & Avasthi): Hayat, 1989: 275. 
Diagnosis 
Female. Head (Fig. 12) broader than high in front view. Antennal scape slender; pedicel 
about 4x as long as scape (Fig. 13), slightly longer than Fl and subequal to F2-F4 
individually; clava about 3x as long as broad and about as long as preceding three 
funicular segments. Fore wing (Fig. 14) about 2.5x as long as broad with a distinct. 
transverse, slightly curved, infuscate band behind parastigma. Gaster completely dark 
brown and metallic. 
Important references. Hayat, 1999: 353; Hayat, 2003a: 188 
Material examined. Type, female (ZDAMU, Registration No. HYM.CH.234). 
Specimens examined. INDIA: KERALA: Calicut University Campus, 1 female (slide 
No. EH.467), 17. vi.l985. Coll. T. C. Narendaran ; Munnar, 1 male (slide No. EH.986), 
14.ii.l993, Coll. S.B. Zeya (ZDAMU). 
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Hosts. Coccidohystrix insolita on Solarium melongena (Shafee & Avasthi, 1983) 
Distribution. India: Kerala, Tamil Nadu, Uttar Pradesh. 
Comments. The above diagnosis of the species is based on a determined specimens 
collected from Kerala and type material. However, a detail comments of this species is 
given under the A. gordhi. 
3. Adektitopus pondianus sp. nov. (Figs 16-21) 
Description 
Female. Length 1.05mm. Head dark brown; frontovertex dark dull violet. Antenna with 
scape brownish yellow, apically pale brown, pedicel brown, flagellum dark brown. 
Mesoscutum dull bronzy violet; axillae and basal two thirds of scutellum with dull bronzy 
violet shine, apical third of scutellum bluish green; propodeum pale brown medially, sides 
dark brown with violet shine; tegula dark brown; mesopleuron same as sides of 
propodeum. Fore wing (Fig. 18) hyaline with a distinct, broad longitudinal infuscate 
streak from level of proximal end of marginal vein to nearly the apex, but the apex 
hyaline; hind wing hyaline. Legs with fore and mid coxae, fore and hind femora except 
apices, dark brown; rest legs including hind coxae brownish yellow. Gaster dark brown 
on sides from base to cereal plates, medially orange brown, last tergite dark brown; apical 
two sterna brown distally. Sculpture and setation as in gordhi except that the mesoscutum 
with sculpture much shallower, and with minute setigerous punctures (Fig. 19). [Body 
colour and some measurements were noted from carded specimen before dissecting and 
mounting the specimen on slides.] 
The species can be recognised by the figures (16-21) and the relative dimentions given 
below, but the following characters may be noted: 
20 
genusA^DEK^TOPVS Jfoyes ^-Kayat 
Frontovertex slightly less than one third of head width (Fig. 16); ocelli in about right 
angle triangle; posterior ocelli about one ocellus diameter to eye margin, and about 1.5 x 
diameter to occipital margin. Antenna as in Fig. 17, basal forewing as in Fig. 18. 
Relative measurements. Holotype (card): [Vertex convexly elevated, hence some 
measurements may not be accurate] Head dorsal width , 35; frontovertex width, 11.75; 
scape length, 21; head frontal height, 35; eye heights 26.5; malar space length, 9; POL, 
5.5; OOL, 1.5; OCL, 2. Mesoscutum length (width), 15(25); scutellum length (width), 
15(14); propodeum length, 4. Fore wing length (width), 77(25.5). ( From slide) ); head 
frontal width, 59; head frontal height, 55; frontovertex width, 18.5; scape length, 35: 
distance between propodeal spiracle, 35.5;. Fore wing length (width), 126(40); hind wing 
length (width), 101(18) [mid tibia length, 62; mid spur length, 17.5; mid basitarsus 
length, 17]; ovipositor length, 83. 
Male. Length, 0.92mm. colour about as in A. gordhi except mesoscutum with dull dark 
violet shine and scutellum with slightly bronzy violet to purple shine. Antennal radicle, 
pedicel and flagellum dark brown; scape brownish yellow, distally brown. Fore wing 
hyaline with a light yellow inftiscation behind parastigma (Fig.21). Antenna as in Fig. 20. 
Relative measurements. Paratype (From card): Head dorsal width , 30; frontovertex 
width, 16; scape length, 15; head frontal length, 27; eye length 17; malar space length, 9; 
POL, 7; OOL, 3. ( From slide) Fore wing length (width), 110(47); hind wing length 
(width), 83(17); mid spur length, 13; mid basitarsus length,14. Aedeagus length, 17.5 
Material examined. Holotype, Female (on slide under 5 coverslips, slide no.EH. 985): 
INDIA: Puducherry, 18.ii.l993, Coll. S. B. Zeya «& S. I. Kazmi (ZDAMU). 
Paratype, Imale (on slide under 3 coverslips, slide no.EH. 984): INDIA: Trichur. 
Vellamkare), 27.ii. 1993, Coll. S.B. Zeya (ZDAMU). 
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Additional specimen examined, but not designated as a paratype, INDIA: KERALA: 
Kottaya, Imale 25. ii.1993. Coll. S.B. Zeya & S.I. Kazmi (ZDAMU). 
Host. Unknown 
Distribution. India: Kerala, Puducherry. 
Etymology: The species name is derived from the holotype locality, Pondicherry (now 
Puducherry). 
Comments. This species is very close to the type species Adektitopus gordhi Noyes & 
Hayat (1984), but differs significantly in length of wings (forewing more than 3x as long 
as wide; hind wing 5.5x as long as wide), presence of a distinct, sharply defined infuscate 
streak on fore wing excluding from level of marginal to nearly apex of wing; legs with 
fore and mid coxae and fore and mid femur except apices, dark brown. In A. gordhi: fore 
wing clearly less than 3x as long as broad, hyaline with a faint longitudinal fuscous 
streak; hind wing about 5x as long as broad; legs honey yellow except fore coxae and 
hind coxae except apex, coxae are dark brown; although in one paratype the leg colour is 
about as in the new species. 
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Figs S-ll.Adektitopusgordhi female: 8, head; 9, antenna; 10, fore wing; 11, fore 
wing basal part. 
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Figs 12-15. AdektUopus longipennis female: 12, head; 13, antenna; 14, 
fore wing; 15, mesosoma. 
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Figs 16-21. Adektitopus pondianus sp. nov. Holotype: female : 16, head; 17, 
antenna; 18, fore wing; 19, mesosoma; Paratype: male: 20, antenna; 21, fore 
wing. 
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II. Genus CHARITOPUS Foerster 
(Figs 22-32) 
Charitopus Foerster, 1856: 31. Type species Charitopus fulviventris Foerster, by 
monotypy through subsequent reference of Foerster, 1860: 112. 
Leptorhopala Motschulsky, 1863: 60. Type species Leptorhopala cuprifrons 
Motschulsky, by monotypy. Synonymy by transfer of type species to Charitopus 
by Trjapitzin, 1964:242. 
Eupelmomorpha Girault, 1915: 43. Type species Eupelmomorpha quadricolor Girault, by 
designation of Gahan & Fagan, 1923: 60. Synonymy by Noyes & Hayat, 1984: 
248. 
Diversicornia Mercet, 1916: 371. Type species Diversicornia pinicola Mercet, by 
monotypy and original designation. Synonymy by Mercet, 1922: 54. 
Important references. Noyes & Hayat, 1984: 248; Trjapitzin, 1989: 113-11; Hayat. 
2006: 220. 
Diagnosis 
Female. Antenna mostly dark brown with flagellum cylindrical (Fig. 26), not broadened, 
F2-F6 (usually also Fl) each longer than broad. Mesoscutum with notauli complete; 
scutellum with sculpture variable; propodeum medially elongate, at least about one-fourth 
of scutellum length (Fig. 25). Fore wing hyaline (Fig. 24); postmarginal vein not longer 
than stigmal vein; parastigma enlarged, swollen (Fig. 28). Last tergite (TVII) of gaster 
shorter, broader than long, with anterior margin slightly concave; cereal plates situated at 
about middle, or distal to basal third of gaster; third valvula with membranous connection 
with second valvifer. 
Male. Antenna with rami dorsal on F2-F5. 
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Hosts. Unknown; most likely the hosts would be mealybugs (Homoptera: 
Pseudococcidae), 
(Hayat,2001) 
Species and distribution. World, 18. India, 4, including 1 new species. 
Indian species. 
1. Charitopus apicatus (Mani & Saraswat), insertae sedis (Figs 22-25) 
Tetralophidea apicata Mani & Saraswat, 1974: 79-81. Male. Holotype male: India, Tamil 
Nadu, KoUimalai Hills (USNM). 
Charitopus apicatus (Mani & Saraswat): Hayat, 1979b: 317-318. Male. 
Important references. Hayat & Subba Rao, 1981: 109; Noyes & Hayat, 1984: 248; 
Hayat, 1986: 86; Mani, 1989: 914-915; Hayat «& Singh, 2000b: 8; Hayat, 2003: 191-192: 
Hayat 2006:220-221 
Diagnosis 
Male. Antenna with F2-F5 each with a dorsal ramus (Fig. 23). Mesoscutum with notaular 
lines incomplete (Fig. 25), indicated only in about anterior half. 
Specimen examined. INDIA: KERALA: Valiyakam, 1 female 25.xi.1988, Coll. T. C. 
Narendran (ZDAMU). 
Hosts. Unknown. 
Distribution. India: Goa, Himachal Pradesh, Odisha, Punjab, Rajasthan, Tamil Nadu, 
Uttar Pradesh. 
Comments. Charitopus apicatus is apparently out of place in Charitopus. Therefore, 
untill the females are collected, the generic placement of this species would remain 
uncertain. 
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2. Charitopus fulviventris Foerster 
Charitopus fulviventris Foerster, 1860: 112. Male. Germany (?NMV) 
Important references Mercet, 1916: 372, Mercet, 1922a: 54; Noyes & Hayat, 1984: 248; 
Hayat, 1986: 86. 
Diagnosis 
Male. Antenna with F2-F5 each with a dorsal ramus. Mesoscutum with notaular lines 
complete. Legs yellow with major part of femora and a patch at base of tibiae, brownish. 
Female. Pedicel dark brown to black. Fore and mid femora dark except apices; basal half 
of mid tibia dark brown. 
Hosts. Unknown from India. 
Distribution. India: [?], (Palaearctic region; South Africa). 
Comments. The author could not fmd any reference to the record of this species from 
India other than that it was noted by Noyes & Hayat (1984: 2A%).Charitopus fulviventris 
mentioned above is apparently close to Charitopus panchgania in some characters but the 
later differs significantly from fulviventris in having antennal pedicel white; legs 
excluding coxae, pale yellow. 
3. Charitopus panchgania (Mani & Saraswat) (Figs 26-29) 
Diversicornia panchgania Mani & Saraswat, 1974: 81-83. Male. Holotype male; India. 
Panchgani (USNM). 
Ericydnus albipedicellus Shamim & Shafee, 1984: 25-26. Female. Holotype female: 
India, Bihar, Champaran, Motihari (ZDAMU). Synonymy by Hayat, 1999; 364. 
Charitopus panchgania (Mani & Saraswat): Hayat, 1979: 318. 
Charitopus albipedicellus (Shamim & Shafee): Hayat, 1989: 278, female. 
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Important references. Hayat, 1981a: 18; Hayat &. Subba Rao, 1981: 109; Noyes & 
Hayat, 1984: 248; Hayat, 1986: 86; Mani, 1989: 822-825; Singh & Agarwal, 1993: 132-
134; Hayat & Singh 2000b: 8; Hayat, 2003: 192. 
Diagnosis 
Male. Antennal funicular segments, F2-F5 each with dorsal ramus. 
Female. Pedicel usually white (Fig. 26). Legs excluding coxae, pale yellow; fore and 
hind coxae at least basally brown and sometimes largely or completely dark brown. 
Antennal scape in basal half slightly flattened, and narrowed in distal half; pedicel 
slightly longer than Fl, and Fl slightly shorter than F2 and F3 individually; all funicular 
segments each distinctly longer than broad; clava three segmented, 3x as long as broad 
and slightly longer than preceding two funicular segments. Mesoscutum with notaular 
lines complete (Fig. 29); propodeum medially elongated with two sub-medial carinae 
distinct. Forewing nearly 3x as long as broad, setation as in Figs 27, 28. 
Specimen examined. INDIA: UTTAR PRADESH: Aligarh, 1 female, 20.vii.l978 (slide 
No. EH.987), Coll. M. Verma. 
Hosts. Iceryapilosa on Saccharum officinarum (Shamim & Shafee, 1984). 
Distribution. India: Arunachal Pradesh, Assam, Bihar, Himachal Pradesh, Kerala, 
Maharashtra, Meghalaya, Odisha, Punjab, Tamil Nadu, Uttarakhand, Uttar Pradesh. 
Comments. The above diagnosis is based on key to genera (Hayat, 2006) and, 
determined material available in ZDAMU. Charitopus panchgania was originally 
described from the male specimen by Mani & Saraswat. Later on, the female of C. 
Panchgania was described by Hayat (1979), based on the material collected from 
Aligarh. This species appears close to C aviatus sp.nov., and, details of comments are 
given under the C. aviatus.. 
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4. Charitopus aviatus sp. nov. (Figs 30-32) 
Description 
Female. Length 1.56 mm. Head metallic with green, blue shine. Antenna dark brown 
with scape and pedicel brown, radicle pale yellow. Pronotum yellow, sides with light 
brown tinge; anterior margin of mesoscutum dark brown, mid lobe yellow with brown 
suffusion medially; side lobe of mesoscutum and axilla brownish yellow; scutellum 
yellow with brown suffusion medially; metanotum pale brown to brown; propodeum 
brown except medially in having anterior two-thirds yellowish brown. Fore wing hyahne 
(Fig. 31). Legs largely yellow; fifth tarsal segment of all tarsi brown. Petiole pale brown; 
gaster yellow with TVI, and TVII anteriorly dark brown. 
Headl.lSx as broad as high; frontovertex 0.53x head width. Antenna (Fig. 30) with 
scape 4.4x as long as broad, 3x as long as pedicel; pedicel slightly longer than Fl; 
flagellar segments cylindrical, all longer than broad; Fl and F3 subequal, F2 longest. F4-
6 subequal, F2-F6 with longitudinal sensillae; clava 3x as long as broad and subequal to 
F4-F6 combined. 
Mesosoma 2x as long as broad (Fig. 32).Forewing (Fig. 31) 3x as long as broad; 
marginal fringe 0.09x wing width; venation and setation as in Fig. 31; hind wing 5.8x as 
long as broad with marginal fringe 0.33x wing width; mid tibia length 4.3x as long as mid 
basitarsus length. 
Gaster (Fig. 32) subequal to thorax; ovipositor not exserted. 
Relative measurements {Vromcm(^):he?idi width, 35; frontovertex width, 17; head hight, 
25; eye length, 20; mesosoma length, 55; mesoscutum length (width), 23(26); scutellum 
length (width), 19(18); propodeum median length, 5; mid tibia length, 31; (From slide) 
antennal scape length, 22; pedicel length, 6.5; Fl,6; F2, 7; F3, 6; F4, 5.5; F5, 5.5; F6, 5.5; 
clava length, 20; fore wing length (width), 123(41); marginal fringe length , 4. 
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Material examined. Holotype, female (on card, only left forewing, hind wing and one 
antenna on slide under two coverslips, slide No. EH.1601): INDIA: DELHI: lARl area, 
5.X.1979, Coll. Z. Boucek (ZDAMU). 
Hosts, unknown 
Distribution. India: Delhi 
Etymology. The species name is an arbitrary combination of letters. 
Comments. The Charitopus aviatus sp. nov. apparently very close to C panchgania in 
having more or less body colour. The new species differs from the later in the following 
antennal characters: In C. aviatus sp.nov., antennal scape normally not wider basally; 
scape and pedicel brown; radicle distinctly longer than pedicel; with robust flagellum. In 
C. panchgania antennal scape wider near base; distal half of scape and pedicel white; 
flagellum relatively not robust. 
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Figs. 22-25. Charitopus apicatus male: 22, head; 23, antenna; 24, fore wing; 
25, mesosoma. 
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Figs. 26-29. Charitopus panchgania female: 26, antenna; 27, fore wing; 28, fore 
wing basal part; 29, mesosoma. 
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Figs 30-32. Charitopus aviatus sp. nov. Holotype: female: 30, antenna; 31, fore 
wing basal part; 32, body. 
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(Figs 33-38) 
Clausenia Ishii, 1923: 98. Type species Clausenia purpurea Ishii, by monotypy and 
original designation. 
Diagnosis 
Female. Frontovertex and mesoscutum minutely, scaly reticulate, eyes overreaching 
occipital margin behind. Mandible bidentate. Antennal funicle cylindrical (Fig. 33); clava 
three segmented with moderately oblique suture and about as long as first four funicular 
segments combined; Fl at least quadrate. Mesoscutum generally with notaular lines in at 
least anterior third; scutellum (in Indian species) with sculpture shallower than that on 
mesoscutum. Fore wing hyaline (Fig. 34), 2.5x as long as broad; postmarginal vein a little 
shorter than marginal vein; marginal vein as long as stigmal vein (Fig. 35). Gaster little 
longer than thorax. TI longer than the others which are subequal in length; hypopygium 
prominent. 
Male. Unknown 
Important references. Kerrich, 1967: 181-188; Noyes & Hayat, 1984: 251; Hayat, 2006: 
221 
Hosts. Parasitoids of mealybugs (Homoptera:Pseudococcidae). 
Species and distribution. World. 12. India. 2. 
Indian species 
1. Clausenia lacca (Agarwal) (Figs 33-36) 
Lyka lacca Agarwal, 1962: 278-281. Female. Holotype female: India, Aligarh 
(ZDAMU). 
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Clausenia lacca (Agarwal): Boucek. 1977: 149. as a doubtful synonym of C. purpwea. 
Diagnosis 
Female. Posterior ocelli less than 0.5x their diameters to eye margins and about one 
ocellus diameter to occipital margin. Antennal clava three segmented with second suture 
moderately oblique; the truncate part about equal to, or slightly more than, the remaining 
ventral margin (Fig. 33). Fore wing proximal of linea calva with setae relatively sparse 
(Fig. 35). 
Important references, Hayat & Subba Rao, 1981: 110; Noyes & Hayat, 1984: 251: 
Hayat. 1986: 89; Hayat. 1999: 365. 
Material examined. Holotype, Female (ZDAMU, Registration No.HYM/CH 006): 
INDIA: UTTAR PRADESH: Aligarh. 
Hosts. [?] Kerria lacca on Ficus religiosa (Agarwal, 1962). 
Distribution. India: Uttar Pradesh. 
Comments. Clausenia lacca (Agarwal) can easily be differentiated from C purpurea in 
having the following antennal characters. In C. lacca antennal clava with truncate part 
about equal to, slightly more than the remaining part of ventral margin and sutures on 
clava moderately oblique. In C. purpurea, the truncate part at least 2.5x as long as the 
remaining part of ventral margin and second suture on clava slightly oblique. 
2. Clausenia purpurea Ishii (Figs 37 & 38) 
Clausenia purpurea Ishii. 1923: 98-101. Female. Japan (?) 
Diagnosis 
Female. Head, pronotum, mesoscutum, mesopleuron black with slight purplish 
reflections; posterior ocelli about 0.5x their diameters to both eye and occipital margins. 
Antennal clava 3-segmented with second suture slightly oblique, the truncate part at least 
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2.5x as long as the remaining part of ventral margin (Fig. 37). Fore wing proximal of 
linea calva with relatively more setae (Fig. 38). Ovipositor exerted about one-third length 
of gaster. 
Important references. Tachikawa, 1963: 70-72; Rosen, 1965: 61-63: Kerrich. 1967: 
182-183; Singh & Hayat, 2005: 66. 
Specimen examined. INDIA: ASSAM: Haflong, 1 female, (on card, with some parts on 
a slide), 17-19.iv. 1988, Coll. Sudhir Singh, (ZDAMU). 
Hosts. Unknown from India. 
Distribution. India: Assam. (Japan; Palestine, introduced; China; Taiwan: U.S.A.. 
introduced) (Hayat, 2006). 
Comments. The diagnosis of the species is based on a single female collected from 
Assam which differs from another Indian species C. lacca is given under the comments of 
C. lacca. 
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Figs. 33-36. Clausenia lacca female: 33, antenna; 34, fore wing; 35, fore 
wing basal part; 36, hypopygium. 
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Figs 37 & 38. Clauseniapurpurea female: 37, antenna; 38, fore wing basal part. 
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IV. Genus EOTOPUS Noyes & Hayat 
(Figs 39^2) 
Eotopus Noyes & Hayat, 1984: 269. Type species Ericydnus beneficus Shafee, by 
monotypy and original designation. 
Important references. Hayat, 1986: 98; Singh & Agarwal, 1993: 135-13; Hayat. 1999: 
368; Hayat & Singh, 2000b: 8; Hayat & Basha, 2001: 6. 
Diagnosis 
Female. Frontovertex with squamiform-reticulate sculpture, deepest infront of anterior 
ocellus. Mandible tridentate. Antenna completely yellowish orange; scape cylindrical, 
slightly wider near base, much longer than minimum width of frontovertex, about 5-6x as 
long as broad. Mesoscutum with notauli incomplete, reaching not more than halfway 
across mesoscutum; scutellum with sculpture variable and nearly one or one and half 
times as long as broad and about one-third as longer than mesoscutum. Fore wing with 
postmarginal vein not longer than stigmal vein (Fig. 41); marginal vein about 5-6x as 
long as broad and a little longer than stigmal or post marginal veins which are subequal in 
length; parastigma enlarged, swollen; linea calva not interrupted and nearly closed near 
posterior margin of wing; hind wing about three quarter as long as fore wing. Gaster a 
little shorter than mesosoma; cereal plates at about midway along its length (Fig. 42): 
hypopygium reaching apex of gaster; last tergite a little longer than half length of mid 
tibia. Third valvula with membranous connection with second valvifer. 
Species and distribution. India, 1. 
Hosts. Parasitoids of Margarodidae (Homoptera). 
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1. Eotopus benejicus (Shafee) (Figs 39-42) 
Ericydnus beneficus Shafee, 1981: 57-59. Female, male. Flolotype female: India. Bihar. 
Darbhanga, Pusa (ZDAMU). 
Eotopus beneficus (Shafee): Noyes & Hayat, 1984: 270-271. Female, male. des. 
Diagnosis 
Female. Head with dark metallic, some coppery or purple reflections antenna yellowish 
to yellowish brown. Mesosoma orange with darker longitudinal metallic stripe; scutellum 
metallic green mixed with purple and blue; propodeum medially dark brown, sides dark 
brown mixed more or less with orange. Legs including coxae pale orange. Gaster orange 
with tergites laterally strongly metallic purple. 
Head broader than high, in front view (Fig. 39). Antenna with pedicel conical slightly 
longer than all funicular segments individually: all funicular segments distinctly longer 
than broad, slightly widening distally; F2-F6 with longitudinal sensilla; clava three 
segmented as long as preceding three funicular segments (Fig. 40). Fore wing (Fig. 41) 
with about 3x as long as broad; costal cell about 10-1 Ix as long as broad with a single 
line of setae dorsally in distal half Propodeum medially elongate, at least about one-
fourth of scutellum. 
Male: Similar to female in more or less in having body colour. Antenna slender, pedicel 
slightly longer than F5 and F6; all funicular segments with longitudinal sensillae; clava 
pointed at apex. 
Specimens examined. HIMACHAL PRADESH: Mandi lohara, 1 female (slide No. EH. 
1123), 23.vi.2006, Coll. S.M.A. Badruddin, F.R. Khan; UTTAR PRADESH: AJigarh. 2 
males (slide No. EH. 583), 11 .ii.1979. Coll. M. Hayat & M. Verma. 
Hosts. Iceryapilosa on Saccharum offwinanm (Shafee. 1981). 
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Distribution. India: Andhra Pradesh, Bihar, Jammu & Kashmir, Kamataka, Kerala, 
Odisha, Tamil Nadu, Uttar Pradesh, Himachal Pradesh. 
Comments. The genus Eotopus is very close to Charitopus in most of the characters but, 
it can be separated significantly from the later in having different relative dimensions of 
antennal segments; incomplete notaular lines and male antenna without rami. In 
Charitopus, mesoscutum with notaular lines complete and male antenna with rami. 
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Figs 39-42. Eotopus beneficus female: 39, head; 40, antenna; 41, fore wing; 42, 
gaster. 
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V. Genus MANICNEMUS Hayat 
(Figs 43-46) 
Manicnemus Hayat, 1981b: 23. Type species Tetralophidea indica Mani & Saraswat, by 
original designation. 
Important references. Noyes & Hayat, 1984: 294-295; Hayat 2006: 218 
Diagnosis 
Female. Frontovertex more than one-third of head width; eyes overreaching occiput 
behind. Mandible tridentate. Flagellum cylindrical; funicle with six segments (Fig. 43); 
scape 7x as long as broad; pedicel distinctly longer than Fl; F2-F5 longer than broad; Fl 
&. F6 quadrate to very slightly longer than broad. Mesoscutum generally with notaular 
lines in at least anterior half; propodeum medially elongate at least about one-fourth of 
scutellum length (Fig. 45). Fore wing infuscate (Fig. 44); postmarginal vein shorter than 
stigmal vein; marginal vein relatively short; parastigma enlarged, swollen. Mid basitarsus 
robust with shorter spur. Gaster with last tergite (TVII) shorter and broader than long 
(Fig. 46), with anterior margin slightly concave; cereal plates situated at about middle, or 
distad of basal third of gaster. 
Male. Anterma with rami. 
Species and distribution. Two species, but possibly only one, India only. 
Hosts. Recorded from a diaspidid (Homoptera), most likely an erroneous record (Hayat, 
2006). 
^^Ok^"^^^"^ 
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Indian species 
1. Manicnemus indicus (Mani & Saraswat) (Figs 43^6) 
Tetralophidea indica Mani & Saraswat, 1974: 77-79. Male. Holotype male: India, 
Maharashtra, Panchgani (USNM) 
Parablastothrix indicus Shafee, Alam & Agarwal. 1975: 104-105. Male. Holotype male: 
India. Kamataka. Yasvantpur (ZDAMU). Synonymy by Hayat, 1979: 316. 320. 
Charitopus nigricorpus Shamim & Shafee, 1985: 36-38. Female. Holotype female: India, 
Ranchi, Khunti (ZDAMU; lost!). Synonymy by Hayat, 1989: 280-281 
Parablastothrix indica (Mani & Saraswat): Hayat, 1979: 316, 320-321 
Manicnemus indicus (Mani & Saraswat): Hayat, 1981b: 24. Female, male, des. 
Important references. Hayat & Subba Rao, 1981: 115; Noyes & Hayat, 1984: 295: 
Hayat, 1986: 109; Mani, 1989: 912-913, Tet. i., des.; 1012-1013, Para, indicus Shafee ef 
al.. des. Hayat. 1999: 375-376; Hayat & Singh, 2000a: 6; Hayat, 2003: 197. 
Diagnosis 
Female. Body dark brown to brownish black, shiny, sparsely setose, setae brown. Eyes 
with short, fine, pale hairs; head reticulate. Mesoscutum with alutaceous sculpture, the 
cells tend to elongate posteriorly; scutellum with distinct longitudinal reticulations (Fig. 
45). 
Head broader than high. Antenna (Fig. 43) with F3-F6 (occasionally) with 
longitudinal sensillae; clava about 4x as long as broad, subequal to preceding three 
funicular segments and with longitudinal sensillae in first two segments. Gaster with 
hypopygium slightly beyond the apex (Fig. 46). Ovipositor hardly exserted. 
Specimens examined. INDIA: UTTAR PRADESH: Aligarh. Deptt. of Zoology. 1 female 
(slide No. EH. 434); 1 female (slide No. EH.433), 30.iv. 1977, Coll. M. Hayat, 26.ix. 1979. 
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Coll. M. Verma; HIMACHAL PRADESH: Hamirpur. Anu Kalan. 1 female (on slide 
under 4 coverslips, slide No.EH. 1609), l.vii.2006, Coll. S.M.A. Badruddin & F.R. Khan. 
(ZDAMU). 
Hosts. [?] Greenaspis divergens on grass (Shafee el al., 1975). 
Distribution. India: Assam, Bihar, Delhi, Jharkhand, Kamataka, Kerala, Maharashtra. 
Odisha, Punjab, Rajasthan, Tamil Nadu,Uttar Pradesh. 
2. Manicnemus zygonomus (Khan), insertae sedis 
Parahlastothrix zygonomus Khan, 1983: 180-182. Male. Holotype male: India, Pantnagar 
(?ZSI) 
Important references. Hayat, 1986: 119. 
Hosts. Acrocercops zygonoma (Lep.: Gracillaridae) on wild plant (Khan, 1983). 
Distribution. India: Uttaranchal. 
Comments. The type of Manicnemus zygonomous (Khan) is not located in the collection 
of Zoological Survey of India and is presumably lost. Therefore, it is regarded by Hayat 
2006, as a species insertae sedis. 
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Figs 43-46. Manicnemus indicus female: 43, antenna; 44, fore wing; 45, 
mesosoma; 46, gaster. 
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VI. Genus NEOCHARITOPUS Hayat, Alam & Agarwal 
(Figs 47-50) 
Neochahtopus Hayat, Alam & Agarwal, 1975: 24. Type species Charitopus orientalis 
Agarwal, by monotypy and original designation. 
Insleyia Prinsloo & Annecke, 1979: 377. Type species Insleyia crassa Prinsloo & 
Annecke, by monotypy and original designation. Synonymy by Noyes & Hayat. 
1984:305. 
Diagnosis 
Female. Frontovertex at least one-third of head width; malar space longer than half length 
of eye. Mandible bidentate. Antennal scape sub-cylindrical (Fig. 47); F1 broader than 
long, F2-F6 each longer than broad; clava shorter than funicle. Scutellum with 
longitudinally elongate-reticulate to lineolate-reticulate sculpture which contrasts with the 
reticulate sculpture of mesoscutum (Fig. 49); notauli present in anterior half of 
mesoscutum; propodeum short not more than about one-fifth length of scutellum. Fore 
wing hyaline (Fig. 48); marginal vein not longer than stigmal vein; parastigma enlarged, 
swollen. Gaster with last tergite (TVII) shorter, broader than long, with anterior margin 
slightly concave; cereal plates situated at about middle or distad of basal third of gaster 
(Fig. 50). 
Male. Antenna with rami; F2-4 each with a dorsal ramus. 
Important reference. Hayat 2006: 223 
Species and distribution. World, 3. India, 1. 
Hosts. Parasitoids of Pseudococcidae (Homoptera). 
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Indian species 
1. Neocharitopus orientalis (Agarwal) (Figs 47-50) 
Charitopus orientalis Agarwal, 1965: 91-94. Female, male. Holotype female: India. 
Aligarh (ZDAMU). 
Neocharitopus orientalis (Agarwal): Hayat, Alam & Agarwal, 1975: 26. Female, male. 
des. 
Important references. Hayat, 1980: 642; Hayat & Subba Rao, 1981: 116; Noyes & 
Hayat, 1984: 305; Hayat, 1986: 116; Mani, 1989: 783-786; Hayat, 1999: 385: Hayat ei 
aL,2002-. 769. 
Diagnosis 
Female. Length 1.00 mm. Head broader than high, head width 3x as broad as 
frontovertex width. Antenna dark brown with apices of the scape pale yellow; Fl shorter 
than pedicel and all funicular segments individually; Fl with one longitudinal sensilla; 
rest more than three longitudinal sensillae; clava three segmented, distinctly shorter than 
funicle, about 0.5x of funicle and each with longitudinal sensillae (Fig. 47). Fore wing 
hyaline about 2x as long as broad; marginal vein shorter than stigma vein; postmarginal 
vein slightly longer than stigma vein (Fig. 48); 4 sensillae present at the apex of stigmal 
vein. Gaster (Fig. 50) about as long as mesosoma; hypopygium slightly extruding beyond 
the apex; ovipositor length as long as midtibial length, not exserted at apex. 
Specimen Examined. INDIA: ODISHA: Jharsuguda Sarbahal, 1 female (slide 
No.EH.1612). I5,xii.2007. Coll.F. R. Khan (ZDAMU). 
Hosts. Coccidohystrix insolita (Hayat et a/., 1975); [?]Chionaspis sp. on Rhynchosia 
w//woi'o (Agarwal, 1965). 
Distribution. India: Tamil Nadu, Uttar Pradesh, Odisha (new record) 
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Comments. The Neocharitopus orientalis is closely related to Moraviella Hoffer (M 
inexpeclata Hoffer. type and only species of the genus). The only difference between two 
genera is the mandibular dentition; bidentate in Neocharitopus, and tridentate in 
Moraviella. However, it is not possible to comment on the validity of Neocharitopus until 
the males of Moraviella are known. 
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Figs 47-50. Neocharitopus orientalis female: 47, antenna; 48, fore wing; 49 
mesosoma; 50, gaster. 
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VII. Genus PARACLAUSENIA Hay at 
(Figs 51-54) 
Paraclausenia Hayat, 1980: 637. Type species Paraclausenia herhicola Hayat. by 
monotypy and original designation. 
Important references. Noyes & Hayat, 1984: 316; Hayat 2006:223 
Diagnosis 
Female. Eyes not overreaching occipital margin. Mandible with 3 acute teeth. Antenna 
with Fl at least quadrate, usually longer than broad; funicular segments cylindrical (Fig. 
51). Mesoscutum with notaular lines in anterior third (Fig. 53); scutellum with sculpture 
about same as on mesoscutum not deeper than that on mesoscutum; propodeum medially 
elongate, at least about one-fourth of scutellum length. Wings hyaline, slightly more than 
2.5x as long as broad; postmarginal vein at least a little longer than stigmal vein. Gaster 
(Fig. 54) with last tergite (TVIl) shorter, broader than long, with anterior margin slightly 
concave; cereal plates situated at about middle, or distal of basal third of gaster. 
Species and distribution. One species, India only. 
Hosts. Mealybugs (Homoptera: Pseudococcidae). 
Indian species 
1. Paraclausenia herbicola Hayat (Figs 51-54) 
Paraclausenia herhicola Hayat. 1980: 639. 642. Female, male. Holotype female. India: 
Aligarh (BMNH). 
Clausenia indica Shafee & Avasthi, 1983: 178-179. Female. Holotype female. India: 
Coimbatore (ZDAMU). Synonymy by Hayat. 1989: 282. 
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Important references. Hayat, 1981b: 26; Hayat & Subba Rao, 1981: 117; Noyes & 
Hayat, 1984: 316; Hayat, 1986: 89; 120; Hayat, 1999: 387; Hayat & Singh, 2000a: 6; 
Hayat & Basha, 2001: 6; Hayat. 2003; 200. 
Diagnosis 
Female. Body predominantly bluish green with some violet and bronzy reflections. Head 
and mesosoma weakly sculptured, the reticulations more or less hexagonal shiny. 
Antenna dark brown, basal two-third of scape dusky yellow. Mesopleuron dark brown. 
Wings hyaline, veins pale brown. Legs more or less yellow tinge with some dusky except 
hind coxae which are infuscate. 
Head 2.5x as broader as high. Antennal scape (Fig. 51) more or less cylindrical, 
basally slightly wider, 6x as long as broad; pedicel longer than Fl; Fl shorter than rest 
of funicular segments individually; clava about 3x as long as broad, as long as preceding 
three funicular segments combined. Mesoscutum as long as scutellum; propodeum 
median length about one-fourth of scutellum length (Fig. 53). Fore wing hyaline, slightly 
more than 2.5x as long as broad; three sensillae present at anterior end of stigmal vein 
(Fig. 52). Gaster almost smooth, slightly longer than thorax and almost pointed at apex. 
Ovipositor slightly exserted at apex (Fig. 54), 1.78x as long as mid tibia. 
Material examined. Paratype: Female (ZDAMU, Registration No. HYM.CH.175): 
INDIA: UTTAR PRADESH: Aligarh, Deptt. of Zoology, 29.iv.1977, Coll.M Hayat, 
Non-type specimen examined. INDIA: UTTAR PRADESH: Etah, Patna Pakshi Vihar. 1 
female (on slide under 4 coverslips, slide No. EH. 1602) 27.xi.2011, Coll. S.B. Zeya. P.T. 
Anwar & S. U. Usman (ZDAMU). 
Hosts. Rastrococcus sp. on Acacia moniliformis (Shafee & Avasthi, 1983). 
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Distribution. India: Andhra Pradesh, Assam, Himachal Pradesh, Jharkhand, Kamataka, 
Kerala, Maharashtra, Punjab, Rajasthan, Tamil Nadu, Uttarakhand, Uttar Pradesh, West 
Bengal. 
Comments. The diagnosis of the species based on female collected from Etah, found 
conspecic to Paradausenia herhicola Hayat, as it agrees fairly well with the original 
description of P. herbicola and illustrations given by Hayat (1980). 
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Figs. 51-54. Paraclausenia herbicola female: 51, antenna; 52, fore wing; 53, 
mesosoma; 54, gaster. 
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VIII. Genus RUANDEROMA Noyes & Hayat 
(Figs 55-60) 
Ruanderoma Noyes & Hayat, 1984: 334. Type species Ruanderoma sankarani Noyes & 
Hayat, by monotypy and original designation. 
Important refrences. Hayat, 1986: 129; Hayat, 2006: 225. 
Diagnosis 
Female. Frontoverte.x reticulate with large piliferous punctures of a thimble-like 
appearance. Mandible tridentate. Antenna cylindrical, Fl longer than pedicel (Fig. 55); all 
funicular segments longer than broad; clava three segmented. Mesoscutum with notaular 
lines in anterior half (Fig. 58); mesoscutum and scutellum with irregular, very shallow 
and raised reticulate sculpture; propodeum medially elongate, at least about half of 
scutellum length. Fore wing inftiscated with hyaline windows; submarginal vein without 
an apical hyaline break, slightly swollen apically; marginal vein about 12x as long as 
broad (Fig. 57); mid tibial spur about as long as tarsal segments. Gaster much shorter than 
thorax; hypopygium reaching apex of gaster; gonostyli fused to second valvifers; 
paratergites absent. 
Species and distribution. India, 1. 
Hosts. Unknown. 
Indian species 
1. Ruanderoma sankaranil^oyes & Hayat (Figs 55-60) 
Ruanderoma sankarani Noyes & Hayat. 1984: 335. Female, male. Holotype female: 
India, Kamataka., 25Km West of Mudigere (BMNH). 
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Diagnosis 
Female. Body length 1.31-1.57mm. Head dark metallic green. Antennal scape brownish 
(testaceous) yellow; pedicel and flagellum dark brown. Mesoscutum, scutellum dark 
brown with green, blue, brassy reflections. 
Head slightly broader than high; malar space about one-third length of an e\e. 
Antennal scape cylindrical, about 7-8x as long as broad, much longer than minimum 
width of frontovertex: Fl longer and other segments gradually shortening distally; clava 
about one-quarter as long as funicle (Fig. 55). Mesoscutum slightly longer than scutellum 
(Fig. 58); forewing about 3.5x as long as broad, infuscate with pattern as in (Fig. 56). 
Gaster much shorter than mesosoma. 
Male. Antennal scape about 5x as long as broad; Fl longest; F6 shortest; clava about as 
long as Fl; longitudinal sensilla present on all funicular segments except Fl. Fore wing 
infuscate but less strongly so than in female. 
Specimens examined. INDIA: HIMACHAL PRADESH; Hamirpur, Anu Kalan. 1 
female (slide No. EH.1124), 1 male (slide No. EH.1125), 1. vii.2006, Coll.S.M.A. 
Badruddin & F.R. Khan. 
Hosts. Unknown. 
Distribution. India: Himachal Pradesh, Kamataka. 
Comments. The genus Ruanderoma Noyes & Hayat is represented by one species. 
However, the genus differs significantly from Adektitopus Noyes & Hayat and 
Manicnemus Hayat in having Fl longer than pedicel and having fore wing infuscated 
with hyaline windows. In the later, genera Fl shorter than pedicel and fore uing 
infuscated but not as hyaline windows. 
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Figs. 55-60. Ruanderoma sankarani female: 55, antenna; 56, fore wing; 57, fore 
wing basal part; 58, mesosoma; 59, ovipositor; 60, paratergites 
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IX. Genus SAKENCYRTUS Hayat 
(Figs 61-65) 
Sakencyrtus Hayat, 1981b: 27. Type species Sakencyrtus mirus Hayat, by monotypy and 
original designation. 
Important references. Noyes & Hayat, 1984: 336. 
Diagnosis 
Female. Head and thorax at least partly yellow to orange. Mandible with three acute 
teeth. Antenna (Fig. 62) with pedicel longer than all funicular segments individually; 
clava about to slightly longer than preceding 3 funicular segments combined. Pronotum in 
dorsal view shorter than mesoscutum; mesoscutum 'saddle-shaped' with notauli present 
in anterior half of mesoscutum; propodeum medially elongate, at least about 1.5x as long 
as scutellum length. Fore wing shortened, at most reaching half length of gaster, usually 
with a large infuscate patch in about middle-third with base and apex hyaline; marginal 
vein at least twice as long as stigmal vein. Ovipositor not exserted. 
Species and distribution. One species from China and one indetermined species from 
Australia, India, 2. 
Hosts. Unknown. 
Indian species 
1. Sakencyrtus albiclavus Hayat (Figs 61-63) 
Sakencyrtus albiclavus Hayat, in Hayat et ai, 2008: 109. Female. Holotype female; India. 
Aligarh (NPC) 
Diagnosis 
Female. Body length 1.07mm. Head golden yellow. Antennal radicle and scape pale 
yellow; F1-F5 dark brown, F6 and clava white. Mesosoma yellow, pronotum with a 
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median brown streak in anterior half, mesoscutum except medially, largely white; 
scutellum pale brown on sides and with a brown streak on anterior half; propodeum with 
a median brown streak. Wings short. Legs including coxae largely yellow with faint pale 
brown suffusion along margins of femora; fore tarsi brown. Gaster yellow, with dark 
brown on sides of TI-TVl and adjacent to cereal plate, otherwise large brownish yellow 
to brownish with light metallic bronzy violet sheen. 
Head broader than high (Fig.61); frontovertex broader than one-third of head width. 
Antenna with pedicel longer than Fl, all funicle segments quadrate to slightly longer than 
broad and of almost uniform width of funicle segments (Fig.62). Mesosoma (Fig. 63) 
with mesoscutum scaly reticulate; scutellum with elongate reticulate sculpture; 
propodeum with with submedian ridges. Gaster oval. 
Material Examined. Paratype, female (ZDAMU Registration No.HYM.CH.562): 
INDIA: HIMACHAL PRADESH: Hamirpur, Anu Kalan, l.vii.2006, Coll.S. M. A. 
Badruddin & F. R. Khan. 
Hosts. Unknown. 
Distribution. India: Himachal Pradesh 
Comments. The diagnosis of Sakencyrtus albiclavus Hayat is based on original 
description and paratype. The 5". albiclavus differs from, S. mirus in many characters but. 
mainly in having frontovertex broader than one-third of head width; flagellum not 
uniformally coloured with almost uniform width of funicle. In mirus frontovertex one-
third of head width, F2-F6 broader than long, clava obliquely truncate and flagellum 
completely dark brown. 
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2. Sakencyrtus mirus Hayat (Figs 64 & 65) 
Sakencyrtus mirus Hayat. 1981b: 28, Female. Holotype Female: India, Aligarli (BMNH). 
Diagnosis 
Female. Body yellowish with pale brownish suffusions on frontovertex and thoracic 
dorsum; eyes with fine, short hairs. Antennal flagellum dark brown. Gaster dark brown 
except Til medially and TVII largely yellow to orange. 
Head broader than high (Fig. 64), with frontovertex one-third of the head width; malar 
space one-third of eye length. Antenna (Fig. 65) with F2-F6 broader than long; ciava 
about 2x as long as broad, obliquely truncate and as long as preceding three funicular 
segment combined. Body sparsely setose, the setae mostly pale; a row of setae along 
posterior margin of mesoscutum brownish. 
Important references. Hayat & Subba Rao, 1981: 119; Noyes & Hayat, 1984; 336; 
Hayat. 1986: 129; Hayat & Singh, 2000a: 7; Hayat & Singh. 2000b: 8. 
Material Examined. Paratypes, 2 females (ZDAMU Registration No.HYM.CH.204) 
INDIA: UTTAR PRADESH: Aligarh, 20.x. 1979, Coll. M. Hayat. 
Distribution. India: Assam, Odisha, Uttar Pradesh. 
Comments. The diagnosis of the species based on the original description given by Hayat 
(1981) and paratype. The genus is represented by only two Indian species. However. .S. 
mirus differs in many characters from S. albiclavus and, is given under the comments of 
S. albiclavus. 
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Figs 61-65; 61-63, Sakencyrtus albiclavus female: 61, head; 62, antenna; 
63, mesosoma. 64—65, Sakencyrtus mirus female: 64, head; 65, antenna. 
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X. Genus TETRACNEMOIDEA Howard 
(Figs 66-69) 
Tetracnemoidea Howard, 1898: 232. Type species Tetracnemoidea australiaensis 
Howard, by monotypy. 
[ For extralimital synonymies, Hayat (2006) may be consulted]. 
Diagnosis 
Female. Body completely dark brown. Maxillary palp 2-segmented, labial palp 
unsegmented, mandible bidentate. Antennal funicle 5- segmented (Fig. 66). Mesoscutum 
with notauli absent (Fig. 69). Fore wing with area behind venation and proximal part of 
parastigma to apex of stigmal vein completely naked and continuous with a relatively 
wide linea calva which is conspicuously broader than length of marginal vein (Fig. 67). 
Species and distribution. World, 17. cosmopolitan. India, 1. 
Hosts. Parasitoids of mealybugs (Homoptera:Pseudococcidae) 
1. Tetracnemoidea indica (Ayyar) (Figs 66-69) 
Tetracnemus indicus Ayyar, 1932: 287. Male. Holotype male: India, Coimbatore (ZSl) 
Hungariella indica (Ayyar): Kerrich, 1967: 162. Female, male, des. 
Arhopoideus indicus (Ayyar): Tachikawa, 1974: 35. 
Tetracnemoidea indica (Ayyar): Trjapitzin & Gordh, 1980: 170, key. 
Diagnosis 
Female. Frontovertex with reticulation of moderate size; F5 larger than any other 
funicular segments (Fig. 66); reticulation of mesoscutum (Fig. 69), scutellum and 
mesopleuron about as coarse as on frontovertex but the surfaces more shining. Fore wing 
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weakly infuscate beyond and before speculum (Fig.67); marginal vein about twice as long 
as broad; hind wing about 3.5x as long as broad (Fig. 68). 
Male. Antenna with rami 
Specimens examined. 2 females, ll.viii.l997, (on two slides), ex received from M. 
Mani, Bangalore; INDIA: ORISSA: Puri, Chandanpur, 1 male (on slide. No. EH.1212), 
29.xi.2007 , Coll. F .R. Khan (ZDAMU). 
Hosts. Planococcus citri on Agathi (= Seshania oculeata); P. ?lilacmus; Kerrich; P. 
lilacinus (Hayat, 2006). 
Distribution. India: Tamil Nadu, Odisha 
Comments. The above diagnosis of the above species is based on two determined 
specimens available in ZDAMU. The genus is represented by only one Indian species 
which can be easily recognised by having five funicular segments in the tribe 
Tetracnimini, otherwise, all species of the tribe having antenna with six funicular 
segments. 
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Figs 66-69. Tetracnemoidea indica female: 66, antenna; 67, fore wing; 68, hind wing; 
69, mesosoma. 
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XI. Genus. TETRACNEMUS Westwood 
(Figs 70-97) 
Tetracnemus Westwood, 1837: 258. Type species Tetracnemus diversicornis Westwood. 
by monotypy. 
[ For extralimital synonymies, Hayat (2006) may be consulted] 
Important references. Noyes & Hayat, 1984:342; Trjapitzin, 1989:154-156; Hayat & 
Kazmi, 1999:279-295; Hayat, 2006:215-217 
Diagnosis 
Female. Body dark brown with bluish green, bronzy or violet reflection. Frontovertex. 
mesosoma with scutellum except axillae with setigerous punctures; occipital margin 
rounded. Mandible bidentate. Antenna with F2-F6 (usually also Fl) each not longer than 
broad (Fig. 70); funicle segments either strongly transverse or somewhat flattened. 
Mesoscutum normally convex with notauli at most faintly indicated anteriorly (Fig. 72); 
propodeum medially less elongate, about one-third or less of scutellum length. Fore wing 
infuscate with base and two hyaline spots (Fig. 71) or a band (Fig. 78) just distal of 
venation; parastigma enlarged, swollen. Gaster with last tergite (TVII) shorter, broader 
than long, with anterior margin slightly concave; cereal plates situated at about middle, or 
distal of basal third of gaster. Ovipositor strongly exserted (Fig. 80), exserted part at least 
one-third length of gaster; third valvula with membranous connection with second 
valvifer. 
Species and distribution. World, 34 species. Cosmopolitan. India, 5 species.. 
Host. Known for a few species; parasitoids of mealybugs (Pseudococcidae: Homoptera). 
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Indian species 
1. Tetracnentus deccanensis (Mani & Kaul) (Figs 70-72) 
Calocerinus indicus Mani & Kaul. 1973: 66-67. Female. Holotype female: India. 
Maharashtra., Khandala (USNM). [Preoccupied in Tetracnemus by indicus Ayyar 
1932 - now in Tetracnemoidea]. Synonymy by Hayat, 1979: 316, 321. 
Masia deccanensis Mani & Kaul. 1974: 65-66. Female, Holotype female: India, 
Khandala (USNM). [Next available name for indicus Mani & Kaul, not Ayyar]. 
Tetracnemus indicus (Mani & Kaul): Subba Rao, 1976: 687. [Masia deccanensis treated 
as a synonym!] 
Tetracnemus deccanensis (Mani & Kaul): Hayat, 1979: 316, 321-322. 
Important references. Hayat & Subba Rao, 1981: 120; Noyes & Hayat, 1984: 342: 
Hayat, 1986: 132; Mani, 1989: 828-829; Singh 8L Agarwal, 1993: 148-151; Hayat & 
Kazmi, 1999:281,284-285. 
Diagnosis 
Female. Head broader than high, posterior ocelli about one ocellus diameter to eye 
margin and one to slightly more than one diameter to occipital margin. Antennal scape 
sub-cylindrical (Fig. 70) and more than 4x as long as broad, all funicular segments 
transverse, F6 at least about 2x as broad as long; clava slightly more than 2x as long as 
broad and longer than funicle. Mesoscutum (Fig. 72) as long as scutellum; propodeum 
with 2-3 setae on each side anterior to spiracles. Fore wing (Fig. 71) with two hyaline 
spots distal of venation . 
Specimen examined. INDIA: KERALA: Calicut University Campus, 1 female (slide No. 
EH.44]), 17.iv.l985, Coll. T.C. Narendran (ZDAMU). 
Hosts. Unknown. 
67 
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Distribution. India: Assam, Kerala, Maharashtra. 
Comments. The Tetracnemus deccanensis comes close to Tetracnemus hayati sp. nov. in 
having more or less similar body colour. But, differs mainly from the later in having 
funicular segments more transverse; clava distinctly longer than funicle; fore wing about 
3.5x as long as broad. In T. hayati funicular segments transverse to subquadrate; clava 
subequal to funicle and fore wing nearly 4x as long as broad. 
2. Tetracnemus heterocornis Mani & Saraswat (Figs 73-75) 
Tetracnemus heterocornis Mani & Saraswat. 1974: 75-76. Male. Holotype male: India. 
Maharashtra, Mahabaleshwar-Satara Road (USNM). 
Arrhopoideus [sic] heterocornis (Mani & Saraswat): Subba Rao, 1976: 687. 
Tetracnemoidea heterocornis (Mani & Saraswat): Trjapitzin & Gordh, 1980: 170. 
Important references. Hayat, 1979: 322; Hayat, 1981a: 27; Hayat & Subba Rao, 1981: 
120; Noyes & Hayat, 1984: 342; Hayat, 1986: 133; Mani. 1989:736; Hayat & Kazmi. 
1999: 282, 290. 
Diagnosis 
Male. Antennal scape (Fig. 73) 5x as long as broad, subequal to length of clava; F2-F5 
each with a dorsal ramus; F6 subequal in length to both F5 and clava. Fore wing hyaline 
(Fig. 74), at most with a faint infuscation behind venation. 
Specimen examined. INDIA: UTTARAKHAND: Dear Park, ca 8 km from Dehra Dun. 1 
male (slide No. EH.436), 10.iv.l973, Coll.M. Verma. 
Hosts. Unknown. 
Distribution. India: Kerala, Maharashtra, Tamil Nadu, Uttaranchal. 
68 
genus. 'PETliflaNT.IMVS l-X^estuood 
Comments. The T. heterocornis comes close to T. narendrani Hayat & Kazmi but differs 
in following characters: the former with F6 subequal in length to both F5 and clava. In T. 
narendrani F6 distinctly shorter than both to F5 and clava. 
3. Tetracnemus narendrani Hayat & Kazmi (Figs 76-80) 
Tetracnemus narendrani Hayat & Kazmi, 1999: 281, 282-283. Female, male. Holotype 
female: India, Coimbatore (BMNH). 
Diagnosis 
Female. Body length 1.14mm (excluding exserted part of ovipositor 0.39mm), dark 
brown with metallic reflections. Anteima dark brown. Fore wing infuscated with one 
hyaline band distal of venation (Fig. 78); hind wing hyaline. Legs including coxae dark 
brown except apices of fore femur; apical third or so of fore tibia, mid tibia, basal 0.25 or 
so of hind tibial spur , tarsal segments, 1-4 of all legs pale yellow to white. 
Frontovertex 0.45x of head width, with polygonal raised reticulate sculpture. Head as 
high as broad (Fig. 76). Antenna with scape about 4x as long as broad, slightly more than 
3x as long as pedicel, funicle segments are transverse, clava as long as funicle (Fig. 77). 
Mesosoma (Fig. 79) with mesoscutum with same sculpture as on frontovertex, but much 
shallower and the cells larger, scutellum almost smooth, propodeum with 2 setae on each 
sides anterior to spiracles. Fore wing more than 3.5x as long as broad. Ovipositor 
strongly exserted (Fig. 80). 
Male. Body colour about as in female except mid tibia dark brown with basal 0.25 and 
apex white. Antenna with F2-F4. each with a dorsal ramus; F5 distinctly longer than both 
to F6 and clava. 
69 
genus. T^T'RflCJ^MVS West-wood: 
Material examined. Paratype, 1 female, 1 male: (ZDAMU. Registration No. 
HYM.CH.511): INDIA: TAMIL NADU: Coimbatore, September, 1987, Coll. 
T.C.Narendran . 
Hosts. Unknown. 
Distribution. India: Tamil Nadu. 
Comments. Tetracnemus narendrani is a distinctive species and differ from all known 
Indian species in having wing infuscate with a hyaline band distal of venation. 
4. Tetracnemus peninsularis (Mani & Saraswat) (Figs 81-85) 
Tricnemus peninsularis Mani & Saraswat, 1974: 73-75. Male, Holotype male: India. 
Maharashtra., Mahabaleshwar-Poona Road (USNM). 
Tetracnemus peninsularis (Mani & Saraswat): Hayat, 1981a: 27. 
Important references. Hayat & Subba Rao, 1981: 120; Noyes & Hayat, 1984: 342; 
Hayat, 1986: 133; Mani, 1989: 825-827; Hayat & Kazmi, 1999: 281, 285-288; Hayat & 
Singh, 2000b: 8. 
Diagnosis 
Female. Body length 1.25-1.75 mm, excluding exserted part of ovipositor. Body colour 
and sculpture more or less similar to T. narendrani. 
Head (Fig. 81) dorsal, frontovertex 0.44x of head width; posterior ocelli about one 
ocellus diameter to eye margin and at least three ocellar diameters to occipital margin. 
Antennal scape 4x as long as broad; pedicel nearly as long as first two funicular 
segments; F1-F5 quadrate; F6 less than 2x as broad as long (Fig. 82); clava not longer 
than funicle. Pvopodeum with %-n setae on anterior to each spiracle. Fore wing about 4x 
as long as broad with two hyaline spots distad of venation (Fig. 83). 
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Male. Length 0.70-1.00mm. Head, pronotum and mesoterga bluish green. Antenna 
brown to dark brown. Propodeum and gaster bronzy violet. Wings hyaline. Legs colour 
about as in female. 
Antenna with F2-4 each with a dorsal ramus, F5 at least 2.5x as long as F6. 
Specimens examined. INDIA: UTTAR PRADESH: Aligarh. 1 female (slide No. 
EH.445), 23.vi.1984, Coll. M. Hayat; KERALA: Calicut University Campus, 1 female 
(slide No. EH.451), 4.i.l982, Coll. T.C. Narendran; Calicut University Campus, 1 female 
(slide No. EH.452), 19.xi.l985, Coll. T.C. Narendran. 
Hosts. Unknown. 
Distribution. India: Jharkhand, Kerala. Maharashtra, Odisha, Uttar Pradesh. 
Comments. The Tetracnemus peninsularis apparently close to T. perspicuus, but differs 
from the later especially, in having relatively narrower fore wing (about 4x as long as 
broad) and propodeum with 8-12 setae anterior to each spiracle. In T. perspicuus fore 
wing broad, about 3x as long as broad and propodeum with 3-5 setae anterior to each 
spiracJe. 
5. Tetracnemus perspicuus Hayat & Kazmi (Figs 86-89) 
Tetracnemus perspicuus Hayat & Kazmi, 1999: 282, 258-290. Female, male. Holotype 
female: India, Aligarh (BMNH). 
[Tetracnemus diversicornis Westwood: Hayat, 1979b: 322, male, Aligarh and Bikaner 
rec. Hayat & Subba Rao, 1981: 120, catlg. Noyes & Hayat, 1984: 342, tax. Hayat. 
1986: 133, catlg. Misidentification.] 
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Diagnosis 
Female. Body length 1.26mm excluding exserted part of ovipositor. Body metallic black. 
Head with bluish green reflections. Antenna dark brown to black except scape is less than 
apical half brown. Scutellum with bluish green reflections. Fore wing infuscate with two 
hyaline windows (Fig. 88); hind wing hyaline. Legs with fore and mid coxae yellow with 
brown suffusion; fore femur yellow with brown tinge; mid and hind tibiae yellow; hind 
coxae, femur dark brown to black; tibia in basal third pale yellow rest dark brown to 
black; tarsi of all legs yellow except last tarsal segment dark brown. 
Head (Fig. 86) dorsal with frontovertex width 0.5x of head width (measurement taken 
from dry mount), 1.05x as broad as high; posterior ocelli about one ocellus diameter to 
eye margin and about two ocellar diameters to occipital margin. Antennal scape 5x as 
long as broad; funicle segments all at least slightly broader than long with Fl and F2 
quadrate, but F6 clearly less than 2x as broad as long; clava 2.5x as long as broad 
distinctly shorter than funicle (Fig. 87); propodeum with 3-5 setae anterior to each 
spiracle (Fig. 89). Ovipositor strongly exserted, 0.57x of gaster length. 
Material examined. Paratype, 2 females (ZDAMU.Registration No. HYM.CH.512): 
INDIA: UTTAR PRADESH: Aligarh. Il.xi.l979. Coll. M. Hayat & M. Verma; 
12.vii.l977,Coll. M.Hayat. 
Non type specimens examined. INDIA: UTTAR PRADESH: Aligarh, A.M.U. Quila, 1 
female (slide No. EH.1610), 13.iii.2012. Coll. S. B. Zeya; PUNJAB: Pathankot, Dodhpur 
Kulian, 1 female (slide No.EH.l 116), 1 l.vii.2006, Coll. S.M.A. Badruddin & F. R. Khan; 
HIMACHAL PRADESH: Hamirpur, Buduai, 1 male (slide No. II17), 30.vii.2006. Coll. 
S.M.A.Badruddin (ZDAMU). 
Hosts. Unknown. 
Distribution. India: Rajasthan. Uttaranchal, Uttar Pradesh, Punjab. 
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Comments. The above diagnosis of the species is based on tlie females collected from 
some Indian states, agrees fairly well with original description and illustrations (Figs 27-
32) given by Hayat & Kazmi (1999). Further, its determination was also confirmed from 
studying the paratypes. However, the comments of this species is given under T. 
peninsularis. 
6. Tetracnemus exotus sp. no v. (Figs 90-93) 
Description 
Female. Body length 1.52 mm (excluding exerted part of ovipositor, 0.82). Body dark 
brown with metallic reflections as follows: Head violet bronzy with green on vertex. 
Antenna with scape and pedicel pale brown, radicle and flagellum dark brown. Thoracic 
dorsum coppery to violet bronzy; axilla and tegula dark brown with slightly purple sheen; 
propodeum, mesopleuron and gaster bronzy violet to bluish green. Fore wing infuscated 
with hyaline spots distad of venation; hind wing hyaline. Legs with fore coxae, fore and 
mid femora, fore tibia, hind femur in basal half and tarsi pale yellow; mid and hind coxae, 
mid femur and tibia in distal half brown, mid tibia in basal half and hind tibia pale white; 
tarsi of all legs pale yellow except last tarsal segment of hind leg yellowish brown. 
Hypopygium brown to dark brown ventrally. 
Head dorsal with frontovertex 0.56x of head width (measured from card mount), with 
distinct polygonal raised reticulate sculpture, the cells much smaller than diameter of 
anterior ocellus, posterior ocelli about equidistant from both eyes; head in front view 
1.58X as broad as high (Fig. 90). Antenna (Fig. 91) with scape 5.62x as long as broad. 
3.22x as long as pedicel; Fl distinctly shorter than all funicular segmems: FKF3 
distinctly longer than broad; F4-F6 subquadrate; clava slightly longer than F4-F6 
combined. 
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Mesoscutum (Fig. 93) with same sculpture as on frontovertex but shallower and the 
cells larger with about 12 setae; scutellum almost smooth with very fine reticulations; 
setae: each axilla. 3; scutellum 8; propodeum with 9-10 setae anterior to each spiracle. 
Fore wing 3.48x as long as broad; marginal fringe 0.1 Ix wing width; venation and 
setation as in Fig.92; hind wing 6.43x as long as broad, marginal fringe 0.3 Ix wing width. 
Gaster in carded specimen about equal to mesosoma (19; 19) with exerted part of 
ovipositor 1.31x as long as gaster. 
Relative measurements (card): head dorsal width, 15; frontovertex width, 7; head frontal 
length, 9. (From slide): head frontal length (width), 38(45); frontovertex width, 22; mouth 
fossa width, 21; distance between toruli, 6.5; eye length, 27; malar space length, 10; 
antennal scape length. 22.50; pedicel length, 7; funicle length, 35; clava length, 20; 
mesosoma length, 65; mesoscutum length (width), 29(42); scutellum length (width). 
22(21); propodeum length, 10; fore wing length (width), 105(15); marginal fringe length . 
04; hind wing length (width), 103(16); mid tibia length, 59; mid spur length, 12; mid 
basitarsus length. 19; distance between propodeal spiracle. 31; total length of ovipositor. 
172; TVII length, 30. 
Material examined. Holotype, female (on slide under 5 coverslips, slide no.EH.161]). 
INDIA; UTTAR PRADESH: Barabanki. Pratapganj. 16.vii.2010, Coll. F.R. Khan 
(ZDAMU). 
Host, unknown 
Distribution. India: Uttar Pradesh 
Comments. The description of T.exotus sp. nov. is based on a single female collected 
from the district Barabanki (U.P) apparemly comes close to T. peninsularis in most of the 
characters including relatively narrower fore wings. But, differs significamly from T. 
peninsularis in having coxae pale yellow to pale white, pedicel and flagellum dark brown; 
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Fl & F2 distinctly longer than broad, and clava slightly longer than preceding three 
funicular segments combined. In the later species, coxae, pedicel and flagellum dark 
brown; Fl & F2 quadrate and clava subequal to preceding three funicular segments 
combined and ovipositor length 2.9Ix as long as mid tibia. 
Etymology. The species name is an arbitrary combination of letters. 
7. Tetracnemus hayati sp. nov. ( Figs 94-97 ) 
Description. 
Female. Body length 0.80mm, excluding head and exserted part of ovipositor 
(measurement taken from slide) Body dark with metallic reflections. Antenna completely 
dark brown. Mesosoma with sides of pronotum dark brown, mid lobe of mesoscutum 
with dark brown sufflision on anterior margin; sides of axillae, scutellum with posterior 
and side margins dark brown; propodeum brown to dark brown; Fore wing infuscated 
with hyaline spots distad of venation (Fig. 96); hind wing hyaline. Legs including coxae 
dark brown, except pale yellow to white in basal 0.25 or so of hind tibia, mid tibial spur 
and tarsi. 
Head (Fig. 94) dorsal with frontovertex 0.48x of head width, 1.07x as broad as high, in 
front view (measurement taken from slide), with distinct polygonal raised reticulate 
sculpture, the cells much smaller than diameter of anterior ocellus, and with sparse 
minute setigerous punctures; posterior ocelli about equidistant from both eyes; posterior 
ocelli about 1.25x ocellus diameter to eye margin. Antenna with scape 3.66x as long as 
broad (Fig. 95). 2.2x as long as pedicel; all funicular segments broader than long, 
transverse. F2 & F3 with one longitudinal sensilla. F4-F6 with 2 longitudinal sensillae: 
clava flattened, 2x as long as broad with apex rounded, subequal to funicle with 13 
longitudinal sensillae. 
75 
genus. T^T<R^C!M^^'VS U^est-wvoif 
Mesoscutum (Fig.97) with same sculpture as on frontovertex but shallower and the cells 
larger; scutellum almost smooth very fine reticulations; setae; mesoscutum about 13; 
each axilla, 2; scutellum, 8; anterior to each propodeal spiracle, 2. Fore wing 3.5x as long 
as broad; marginal fringe 0.16x wing width; venation and setation as in Fig. 96; hind 
wing 7.5x as long as broad with marginal fringe 0.58x wing width. 
Gaster (from slide) distinctly longer than thorax (45:36) exerted part of ovipositor about 
0.64x length of gaster, 2.5x as long as mid tibia. 
Relative measurements Holotype (from slide): head dorsal width . 29; frontovertex width. 
14; mouth fossa width, 10; distance between toruli, 5; eye length, 16; malar space length. 
8; antennal scape length, 16; pedicel length, 5; funicle length, 17; clava length, 12; 
mesosoma length, 36; mesoscutum length (width), 17(29); scutellum length (width). 
15(14); propodeum length, 4; fore wing length (width), 84(24); marginal fringe length . 
20; mid tibia length, 34; mid spur length, 9; mid basitarsus length, 7; distance between 
propodeal spiracle. 20; gaster length. 45; exserted ovipositor length. 29; total length of 
ovipositor, 85. 
Material examined. Holotype, female (on slide under four coverslips, slide no. EH. 
1118): INDIA; HIMACHAL PRADESH; Hamirpur. Buduai. 30.vi.2006. Coll. S.M.A 
Badruddin & F.R. Khan (ZDAMU). 
Host. Unknown 
Distribution. India: Himachal Pradesh 
Comments. The Tetracnemus hayati sp. nov. is apparently near to T. deccanensis in 
having two hyaline spots on fore wing distad of venation. But, differs from T. 
deccanensis, in having funicular segments less transverse and fore wing relatively 
narrower 3.5x as long as broad and ovipositor 2.5x as long as midtibia. In T. deccanensis 
76 
genus. 'rET<RJlC9^Ml)S 'West-wood 
funicular segments more transverse and fore wing 3.2x as long as broad and ovipositor 
2.22x as long as midtibia. 
Etymology. The species is named after Dr. Mohammed Hayat, the authority of 
Encyrtidae in India. 
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Figs 70-75; 10-12, Tetracnemus deccanensis female: 70, antenna; 71, fore wing; 
72, mesosoma. 73-75, Tetracnemus heterocornis male: 73, antenna; 74, fore 
wing; 75, mesosoma. 
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Figs. 76-80. Tetracnemus narendrani female: 76, head; 77, antenna; 78, fore wing; 
79, mesosoma; 80, gaster. 
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Figs 81-85. Tetracnemus peninsularis female: 81, head; 82, antenna; 
83, fore wing; 84, mesosoma; 85, gaster. 
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Figs. 86-89. Tetracnemus perspicuus female: 86, head; 87, antenna; 88, fore wing; 
89, mesosoma. 
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Figs. 90-93. Tetracnemus exotus sp. nov. Holotype, female: 90, head; 91, antenna; 
92, fore wing basal part; 93, mesosoma. 
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Figs 94-97. Tetracnemus hayati sp. nov. Holotype, female: 94, head; 95, antenna; 
96, fore wing; 97, mesosoma. 
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CONCLUSION 
The preliminary study on the genera of tribe Tetracnimini leads the author to draw the 
following tentative conclusions. 
> The encyrtids either parasitoids or hyperparasitoids of a variety of insect pests of 
the orders Lepidoptera, Coleoptera, Diptera, Neuroptera and other Hymenoptera. 
and eggs of ticks and spiders (Arachnids), and they attack predominantly the 
insects of the hemipterous superfamilies. Coccoidea. Aphidoidea and Psylloidea 
(Noyes & Hayat, 1984; Hayat, 2006). 
> These are helpful in controlling pest populations under natural conditions and 
therefore, some of these have been used in the biological control programmes 
against a number of insect pest species in various parts of world. In this regard a 
summary of the encyrtid parasitoids used successfully in biological control against 
various pest species was given by Noyes & Hayat (1994). 
> The encyrtids belonging to the tribe Tetracnemini, where their biology is known, 
are parasitoids of mealybugs (Hemiptera: Pseudococcidae). These mealybugs 
cause damage to various agricultural and horticultural crops in different 
agroclimates. 
> The Tetracnemini is represented in the Indian fauna by 11 genera and a total of 25 
species. 
> In the present dissertation a total of four species have been described as new to 
science. These are Adititopus pondianus, Charitopus aviatus, Tetracnemus exotus 
and Tetracnemus hayati. 
> However, an intensive survey and collection in agricultural and horticultural belts 
in various agroclimates in India, is likely to yield a large number of new species as 
well as already described species of the tribe Tetracnimini. 
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